Investigation on SCH00013, a novel cardiotonic agent with Ca++ sensitizing action. 1st communication: phosphodiesterase III inhibitory effect and class III antiarrhythmic effect in guinea-pig heart.
In order to clarify the mechanism of action of 4,5-dihydro-6-[1-[2-hydroxy-2-(4-cyanophenyl)ethyl]-1,2,5,6- tetrahydropyrido-4-yl]pyridazin-3(2H)-one (SCH00013), a novel cardiotonic agent with Ca++ sensitizing action, its effects on contractile force, atrial rate and action potential, and on the activity of Na+, K(+)-ATPase and phosphodiesterase (PDE) I-IV were studied in the guinea-pig heart. SCH00013 exerted a positive inotropic effect (PIE) on isolated right ventricular papillary muscles in a concentration-dependent manner (EC50 = 9.2 mumol/l): the relative potency was milrinone > SCH00013 > vesnarinone. The PIE of SCH00013 was not influenced by propranolol, a beta-blocker, and SCH00013 did not affect the activity of cardiac Na+, K(+)-ATPase. The PIE of SCH00013 was partially inhibited by carbachol, a muscarinic receptor agonist, which implies a partial contribution of the cAMP-dependent mechanism to the PIE. SCH00013 inhibited the activity of PDE III selectively, but the potency was weak: the IC50 value was 64.9 mumol/l, which was 46 and 3.9 times less potent than those of milrinone and vesnarinone, respectively. SCH00013 and vesnarinone elicited a moderate decrease in the rate of beating of isolated right atria, while milrinone increased it. SCH00013 markedly prolonged the action potential duration and the effective refractory period with no change in the resting membrane potential and dV/dtmax, an indication that SCH00013 may suppress the activity of delayed rectifying K+ channels. These results indicate that SCH00013, that primarily acts as a Ca++ sensitizer, possesses a weak selective PDE III inhibitory effect. The potential positive chronotropic effect of SCH00013 due to PDE III inhibition may be offset by its effect on K+ channels.